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CFTR gene mutation ® 


Alpha-t v 
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daficeeey ‘mutation that has been associated with the development of COPD. 


Alpha-1-antichymotrypsin deficiency * 
ORMDL polymorphism % 


| Correct 

Marks for this submission: 1.00/1.00, 
TOPIC: COPD 

LEARNING OBJECTIVE: 


To recognize the gene mutation that is associated with the development of COPD and identify the patient 
populations that would benefit from genetic screening. 


BACKGROUND: 


Patients with an alpha-1 antitrypsin deficiency are genetically predisposed to a loss in lung function. With 
increased exposure to environmental triggers, the risk is even greater. It has been reported that smokers with 
alpha-1 antitrypsin deficiency tend to develop emphysema earlier than nonsmokers with the deficiency. 
Alpha-1 antitrypsin is a protease inhibitor encoded by the SERPINAT gene on chromosome 14, It is produced 
mainly by the liver and released into the blood with serum concentrations of 20-52 mol/L in healthy 
individuals. This protein is then distributed to the lung's interstitium and alveolar membranous fluid, where it 
suppresses the activity of neutrophil elastase, thus preventing damage to the lung tissue. The alpha-1 
antichymotrypsin has been associated with COPD and airway resistance in a Swedish population but it has 
not been validated. 


Alpha-1 antitrypsin deficiency (<11 pmol/L) is passed down in an autosomal codominant fashion. The two 
most common disease-causing alleles are PiS and PiZ, Reduced levels of alpha-1 antitrypsin result in higher 
neutrophil elastase activity in the lungs, leading to lung disease. This deficiency occurs more commonly in 
Caucasian people. Spirometry shows findings consistent with COPD; however, sometimes bronchodilator 
responsiveness is observed, confusing it with asthma. 

The Canadian Thoracic Society recommends select screening for patients who develop COPD at a young age 
(<50 years old) or who have a family history. This mutation is typically diagnosed by quantifying the serum 
protein level and genotyping. The management of lung disease secondary to this genetic mutation involves 
the usual pharmacological methods used for typical COPD. Augmentation therapy with purified human 
alpha-1 antitrypsin (IV infusion) is available in Canada but it is expensive and not covered by all private 
insurance plans. It should only be recommended for patients with severe alpha-t antitrypsin deficiency and 
have clinically significant obstructive symptoms. 


RATIONALE: 
Correct Answer: 


(Option #2): This is the only proven genetic mutation that has been associated with the development of 
COPD 


Incorrect Answers: 


(Option #1): This genetic mutation has not been associated with the development of COPD. 
(Option #3): There has been an association with COPD in Swedish patients but it has not been validated. 
(Option #4): This genetic mutation has not been associated with the development of COPD. 


TAKEAWAY/KEY POINTS: 


The alpha-1 antitrypsin deficiency is the only genetic abnormality that has proven to be implicated in the 
development of COPD and should be highly suspected in patients who are young and present with COPD. 


REFERENCES: 


[1] Seifart C, Plagens A. Genetics of chronic obstructive pulmonary disease. Int J Chron Obstruct Pulmon Dis. 
2007;2(4):541-550. https://www.ncbi.nim.nih.gov/pmc/articles/PMC2699975/. 
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[2] Brode SK, Ling SC, Chapman KR. Alpha-1 antitrypsin deficiency: a commonly overlooked cause of lung 
disease. 2012;184(12):1365-1371. doi:10.1503/cmaj.111749. 


The correct answer is: Alpha-1 antitrypsin deficiency 


Which of the following does NOT contribute to poor inhaler technique? 


Select one: 
Advanced age ® 
Being prescribed multiple different devices % 
Lack of demonstration % 
The“teach- v 


back” Rose Wang (ID:113212) this answer is correct. This approach is helpful as 
onesie healthcare providers can identify the errors made by patients and correct them. 


Marks for this submission: 1.00/1.00. 
TOPIC: COPD 
LEARNING OBJECTIVE: 


To recognize the determinants of poor inhaler technique and understand the importance of teaching patients 
proper inhaler technique in order to increase medication adherence and symptom control. 


BACKGROUND: 


There is a wide range of inhalation devices on the market with different steps for preparation and usage, and 
thus the importance of education and training on proper inhaler technique cannot be overstated. On 
average, more than two thirds of patients make at least one error when using an inhalation device. 
Observational studies have determined that there is a significant relationship between poor inhaler technique 
and symptom control in patients with COPD. 


Indicators of poor inhaler technique in asthma and COPD include advanced age, the use of different devices 
and the lack of demonstration on inhaler technique by a healthcare provider. Elderly patients are less likely to 
understand and follow through with instructions, especially if there are numerous steps involved. In addition, 
the use of different devices can leave the patient confused, which increases the risk of medication non- 
adherence. Therefore, when healthcare professionals are prescribing add-on therapy, they should select 
medications that use the same inhaler device to keep it consistent for the patient. 


All healthcare professionals should use the teach-back approach whereby the patients are given the 
opportunity to show how the device is used. This allows healthcare professionals to identify errors during use 
and fix them on the spot. Also, healthcare professionals can pick a medication with a different inhaler device 
for those who are not able to achieve mastery with the initial device suggested. There is no evidence to 
suggest that one device is more superior than the rest; the choice of inhaler device should be individually 
tailored to suit the patient's needs and preferences. It is essential to follow-up on inhaler technique at every 
visit to ensure that patients continue to use their inhalers correctly. Most importantly, inhaler technique and 
adherence should be assessed before making adjustments to current therapy. 


RATIONALE: 
Correct Answer: 


(Option #4): This approach is helpful as healthcare providers can identify the errors made by patients and 
correct them. 


Incorrect Answers: 


(Option #1): Elderly patients are less likely to understand and follow through with instructions on inhaler 
technique. 

(Option #2): This can leave the patient confused and thus, healthcare providers should select medications 
that use similar devices. 

(Option #3): This would lead to poor inhaler technique as patients were not shown how to use the device 
properly. 

TAKEAWAY/KEY POINTS: 

The choice of inhaler device should be strategic and tailored to the patients’ characteristics. Healthcare 
providers should regularly examine inhaler technique and use the "teach-back" method to allow patients to 
apply their understanding. 


REFERENCE: 


[1] Global Strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) 2023 Report. Available From: https://goldcopd.org/2023-gold-report-2/ 


The correct answer is: The "teach-back" approach 


Which of the following options is useful in the management of COPD? 


Select one: 
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Antitussives X 
Expectorants X 
Vasodilators % 


Oxygen v 


REA Rose Wang (ID:113212) this answer is correct. Oxygen therapy has demonstrated 


increased survival in patients with arterial hypoxemia or chronic respiratory failure. 


Marks for this submission: 
TOPIC: COPD 
LEARNING OBJECTIVE: 


To learn about other options that have been studied in the treatment of COPD and determine if they are 
effective at improving COPD prognosis. 


BACKGROUND: 


-00/1.00. 


Antitussives (e.g. dextromethorphan) suppress the cough reflex, however, coughing may have a protective 
role in expelling the noxious substances. Also, persistent coughing could be a sign that the patient is 
suffering from an exacerbation. Expectorants (e.g. guaifenesin) loosen thick mucus and phlegm, which may 
mask symptoms of worsening respiratory function (e.g. sputum production). Vasodilators have not been well- 
studied in patients with COPD and have not reduced COPD progression. In fact, studies have demonstrated 
that in patients with pulmonary hypertension, sildenafil modestly increases pulmonary arterial pressure. Also, 
tadalafil does not improve exercise tolerance or functional status. 

On the other hand, supplemental oxygen to patients with chronic respiratory failure has shown increased 
survival and improvement in exercise-induced symptoms in patients with resting hypoxemia. However, it 
does not prevent hospitalization or improve other COPD outcomes. Mucolytics (i.e. carbocysteine, N- 
acetylcysteine) in patients with COPD not receiving inhaled corticosteroids, has been associated with reduced 
rates of exacerbations, but due to the heterogeneity of the studies that examined their use, it is difficult to 
deduce the target population that would benefit from this therapy. 

RATIONALE: 

Correct Answer: 


(Option #4): Oxygen therapy has demonstrated increased survival in patients with arterial hypoxemia or 
chronic respiratory failure. 


Incorrect Answers: 


(Option #1): Antitussives suppress the cough reflex; however, coughing has a protective role in expelling 
noxious substances. 

(Option #2): Expectorants loosen the mucus and phlegm, however, they may mask symptoms of worsening 
respiratory function. 

(Option #3): Vasodilators have not been well-studied in patients with COPD and have not shown improved 
outcomes. 


TAKEAWAY/KEY POINTS: 


Cough suppressants, expectorants and vasodilators should not be recommended in patients with COPD as 
they do not reduce COPD progression or achieve the goals of therapy. 


REFERENCE: 


[1] Global strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) 2023 Report. Available From: https://goldcopd.org/2023-gold-report-2/ 


The correct answer is: Oxygen therapy 


Which of the following is NOT an appropriate non-pharmacological measure for patients with COPD? 


Select one: 


Smoking cessation is the best way to improve COPD prognosis * 

Physical activity is {v s 

o afb Rose Wang (ID:113212) this answer is correct. Physical activity is 

eT E E associated with low mortality due to COPD and should be highly 
encouraged. 


Influenza vaccinations are recommended annually * 


Patients should take measures to avoid airborne pollution and dust % 


| Correct} 

Marks for this submission: 1.00/1.00. 
TOPIC: COPD 

LEARNING OBJECTIVE: 


To recognize the non-pharm measures that patients with COPD should pursue in order to improve their 
symptoms, prevent exacerbations, and improve their overall quality of life. 


BACKGROUND: 


Patients with COPD will benefit greatly from smoking cessation as it is the only factor that will halt the 
progression of the disease. The avoidance of air pollution, dust and chemicals are also recommended. 
Healthcare professionals should recommend smoking cessation to patients at every point of contact to 
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Improve their clinical status, and reduce their risk of exacerbations and secondary cardiovascular 
complications. The longer the period of counselling, the more motivated that patients will be to quit. 
Patients should also receive their influenza and pneumococcal vaccinations to reduce their incidence of 
respiratory tract infections and prevent further exacerbations. Pneumococcal vaccinations are recommended 
for patients >65 years of age and younger patients with comorbid heart disease. They have been associated 
with reduced rates of community-acquired pneumonia, bacteremia and invasive pneumococcal disease in 
patients with COPD. Thus, pharmacists should encourage immunizations especially in this patient 
population. 

In addition, physical activity should be encouraged in patients with COPD as it helps to improve their joint 
and bone strength and prevent immobility and frailty. It is also associated with a reduced risk of mortality. In 
particular, pulmonary rehabilitation relieves dyspnea, improves exercise tolerance, and reduces the risk of 
COPD-related hospitalizations. 

Furthermore, the exposure to airborne allergens and irritants results in airway hyperresponsiveness and 
increases the symptoms that patients experience. Thus, avoidance of these noxious particles will prevent 
COPD exacerbations and worsening clinical presentation. 


RATIONALE: 
Correct Answer: 

(Option #2): Physical activity is associated with low mortality due to COPD and should be highly encouraged. 
Incorrect Answers: 


(Option #1): Smoking cessation is key to halt the progression of COPD and all patients should be advised to 
quit. 

(Option #3): Influenza vaccinations reduce the incidence of respiratory tract infections, thus preventing 
exacerbations. 

(Option #4): Avoidance of air pollution, occupational dust and other irritants reduces the development of 
symptoms. 


TAKEAWAY/KEY POINTS: 


In summary, smoking cessation, pulmonary rehabilitation, trigger avoidance and vaccinations are non- 
pharmacological interventions that should be suggested to all patients to improve their lung function, reduce 
their risk of exacerbations and possibly prevent the progression of their COPD. 


REFERENCES: 


[1] 1.Global Strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) 2023 Report. Available From: https://goldcopd.org/2023-gold-report-2/ 


The correct answer is: Physical activity is discouraged due to reduced lung function 


Which of the following statements is FALSE regarding the efficacy of inhaled corticosteroids (ICS) for the 
treatment of COPD? 


Select one: 
In stable patients with COPD who are using ICS/LABA + LAMA, ICS withdrawal may be considered % 


Regular use of ICS has not been w 
associated with pneumonia in 
COPD patients 


Rose Wang (ID:113212) this answer is correct. Use of ICS 
has been associated with an increased risk of pneumonia in 
patients with COPD. 


Adding/an ICS to a LAMA/LABA has limited effectiveness in reducing symptoms but may be useful X 
in reducing exacerbations 


ICS monotherapy has not been found to be beneficial in improving COPD outcomes % 


Marks for this submission: 1.00/1.00. 
TOPIC: COPD 
LEARNING OBJECTIVE: 


To recognize the role of inhaled corticosteroids in the management of COPD in patients with moderate- 
severe COPD. 


BACKGROUND: 


The GOLD committee's refined ABE assessment tool stratifies patients with COPD patients based on 
symptomatic presentation and exacerbation history. The stratification is dependent on two parameters: 
symptoms based on the COPD Assessment Test (CAT) or Modified Medical Research Council (mMRC), and 
exacerbation history. 


The refined ABE assessment places patients in group A if their mMRC is 0-1 or CAT <10 and they have a <1 
exacerbation that has not led to a hospitalization. Patients are placed in group B if their mMRC is >2 or CAT 
210 and they have a <1 exacerbation that has not led to a hospital admission. Patients are placed in group E 
if they have had >2 exacerbations in the past year (no hospital admissions) or if they had >1 exacerbation in 
the past year that led to a hospital admission. The mMRC and CAT scores are irrelevant in group E. 


A treatment algorithm has been proposed to guide therapy according to a patient's ABE stratification group. 
The recommendations made are based on evidence-based data that examines the safety and efficacy of 
these treatments in these specific patient populations. 

Patients in group A should be on short or long-acting bronchodilator(s) such as a short-acting beta agonist 
(SABA), short-acting anti-muscarinic agent (SAMA), long-acting beta agonist (LABA) or long-acting anti- 
muscarinic agent (LAMA). Patients in group B should be on a LABA and LAMA. Patients in group E should be 
on a LABA and LAMA. 


An ICS mav be used in the followina situations: 


Finish review 


History of hospitalization(s) for COPD exacerbations despite being on appropriate long-acting 
bronchodilator maintenance therapy 


2 or more moderate COPD exacerbations in the last year despite being on appropriate long-acting 
bronchodilator maintenance therapy 


Blood eosinophils of 300 or more per uL 


History of/concomitant asthma 


1 moderate COPD exacerbation in the last year despite being on appropriate long-acting 
bronchodilator maintenance therapy 


Blood eosinophils of 100 or more cells/uL or <300 cells/uL 


RATIONALE: 

Correct Answer: 

(Option #2): Use of ICS has been associated with an increased risk of pneumonia in patients with COPD. 
Incorrect Answers: 


(Option #1): ICS withdrawal has not been associated with increased rates of exacerbations but patients need 
to be closely monitored for any evidence of clinical worsening 

(Option #3): In patients with poor symptom control despite TAMA/LABA, adding an ICS may be a reasonable 
option to reduce exacerbations. 

(Option #4): Regular treatment of ICS has not been found to improve lung function, slow the FEV; decline, or 
prevent mortality in patients with COPD. 


TAKEAWAY/KEY POINTS: 
Use of ICS has been associated with an increased risk of pneumonia in patients with COPD. 
REFERENCES: 


[1] Global Strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) 2023 Report. Available From: https://goldcopd.org/2023-gold-report-2/ 


The correct answer is: Regular use of ICS has not been associated with pneumonia in COPD patients 
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